The chaperone like function of the nonhistone protein HMGB1.
Almost all essential nuclear processes as replication, repair, transcription and recombination require the chromatin template to be correctly unwound and than repackaged. The major strategy that the cell uses to overcome the nucleosome barrier is the proper removal of the histone octamer and subsequent deposition onto DNA. Important factors in this multi step phenomenon are the histone chaperones that can assemble nucleosome arrays in vitro in the absence of ATP. The nonhistone protein HMGB1 is a good candidate for a chaperone as its molecule consists of two DNA binding motives, Box's A and B, and a long nonstructured C tail highly negatively charged. HMGB1 protein is known as a nuclear "architectural" factor for its property to bind preferentially to distorted DNA structures and was reported to kink the double helix. Our experiments show that in the classical stepwise dialysis method for nucleosome assembly the addition of HMGB1 protein stimulates more than two times the formation of middle-positioned nucleosomes. The stimulation effect persists in dialysis free experiment when the reconstitution is possible only in the presence of a chaperone. The addition of HMGB1 protein strongly enhanced the formation of a nucleosome in a dose dependant manner. Our results show that the target of HMGB1 action as a chaperone is the DNA fragment not the histone octamer. One possible explanation for the stimulating effect of HMGB1 is the "architectural" property of the protein to associate with the middle of the DNA fragment and to kink it. The acquired V shaped DNA structure is probably conformationals more favorable to wrap around the prefolded histone octamer. We tested also the role of the post-synthetic acetylation for the chaperone function of HMGB1 protein. The presence of an acetyl groups at Lys 2 decreases strongly the stimulating effect of the protein in the stepwise salt dialysis experiment and the same tendency persisted in the dialysis free experiment.